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(57) Rezumat: Inventia se refers la o aapa de 
foraj ej^andabHa, utfeetft perttru forajuTeon- 
detor pentru fluide, in minerit sau In atta tu- 
crftrt industrial* Sapa de foraj expandabift 
awgure btroduearea etomanteiortdkoara la 
teipe aondet a] echimberea tar fW exfraoerea 
Camfc urir, prin fa pad ca" ests atc«tuf» tfin 
nlate role annate (1). fixate la cap&tul unui tub 
(2) de sptfare $ ghidare. La cap&tul inferior e) 
tubufui (2) de spfilare ? ghidare # aunt preva- 
ajte ni^te urechi de fixers (3), de care aunt 
articulate nlste brate cardanice hferioare (4) 
corespunzStoare fwcarei rote dln$ate (1)! 
Recare bra? cardanic inferior (4) esta fixat 
TnUHin fus cardan (S) ce sa oflfi 1h foarioruJ 
unel rata largitoara [G], la extrenitstea ciresa 
esta montat un bra* cardanic superior [7). 
Braojl cardanic superior (7) aate fixat pa un 
arc eficotaal (8). ca aagurfi expandaraa aapeJ 
de foraj. 

Ftevendic3rl: 1 
Hguri; 3 
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Invents se refers la o sapa de 
forsj expandabiia. utifizatfi pentru fors/ul 
aondekr pentru fiuide. Th minerit aau Tn 
elte lucreri industrials. 

EstecunoscunSoaapfidefbrajcu 5 
role multiple. alcSturcS din niste suban- 
sambluri de largire, de absorb^, de ghh 
dare si de colectare e detritusului . 
Subansamhlul de largire cuprinde o 
flansfi superioara. ce serveste la rea- xo 
fearea legSturil cu o garniture' de foraj si 
care este solidarizafca de o flansa frife- 
rioara prin intermediul unui corp tubular 
si a unor nervuri 

De flanse inferioarfi. sunt fixate niste ju- is 
guri periferice, precum si niste suporturi 
de care sunt Bofidarizata niste juguri in- 
termediare. Oe jugurile intermediare, 
sunt montate niste subansambluri de 
dislocare a rociL Da corpul tubular, sunt 20 
monta{j prin intermediul unor rulmenti 
radial^axiali, un arbore tubular solidizat 
de o flansa strSbfituca de o teava de ab- 
sorbtie. 

Subansamblul de absorbtie este rigidizat 25 
de un subansamblu de Brgire. 
Subansamblul de ghidare si colectare 
cuprinde un corp tubular, de al carui 
capat esfie fixatS o platforms tronconicd 
cu baza mare dtspusa epre in sus. Tn 30 
care sunt practi ca to gauri de circulate. 
De corpul tubular si de platforms, sunt 
rigidizate niste nervuri. si Tn corp sunt 
montati prin intermediul unor rulmenti 
radiafrexiali. un arbore tubular, avind un 35 
capat sofidarizat de o flansS inferioare a 
subansamWului de ebsorbfie cu ajutorul 
unor strfturi de poz$onare. Intra corp si 
arbore, exists un spstiu Inelar pfin cu 
lubrifiant. etansat fa$a de exterior de 40 
cfltre niste gamituri inelare. 

Sapa de foraj expandabiia, con- 
form inventiei, asigura* introducerea ele-. 
mentelor tSietoare la fcalpa sondel si 
schimbarea lor la uzura fara exfrageree 45 
garniuirii de prajini prin aceea ca este 



-ppevfizu t a cu niste ur e chi defaarerdiy 

puse pe tubuJ de spalare si ghidare. pe 
care sunt articulate niste brate car- 
danice inferioare. carespunzatoare fie- so 
carei rote dintate. prevazute cu niste ete- 
mente taretoare. iar la partea superioara 



8 tecs™ brat cardanic inferior, este fi- 
xatunfus cardan ce se aflfi Tn inceriorui 
unei rote largtoare. la extremitatea ca- 
rina este montat un brat cardanic su- 
perior fixat la randti sau, la partea sup* 
noara. pe extremitatea unui arc elicoi- 
dal. ce Tnconjoara Uibul de spalare si 
ghidare, arcul elicoidal asigurand expan- 
darea sapei de foraj si aducerea bratelor 
cardanice .jnferioare si superiaare ih 
pozitfe orizontala. (a iesirea din extremi- 
tatea garniturii de prfijini. 

Prin aplicarea inventiei. se obtin 
urmatoarele ovantaje: 

- reducerea numarului mare de 
marsuri executata pentru operatiunile de 
schimbare a sapelor; 

- cresterea siguran^ei Tn exptoa- 

tare; 

- reducerea costuriior foraj ului. 
Se da. Tn continuare, un exemplu 

de reaJizare a inventiei Tn legatura si cu 
fig. 1...3, care reprezinta: 

-fig. 1. sectiune longitudinals prin 
saps de foraj. expandabiia. aflata Tn in- 
teriorul gamtajrii de prajini; 

- fig. a, - sectiune longitudinals 
prin sapa de foraj, expandabiia din fig. 1 , 
v} poz^Je de lucru; 

- fig. 3. vedere frontala. de jos a 
sapei da foraj, expandable, din fig. 2 . 

Sapa de foraj. expandabiia. con- 
form inventiei. este elcfituita din niste 
role dintace 1, asezate la cspatul inferior 
al unui tub 2 de spalare si ghidare. Pe 
ojbul 2 de spalare si ghidare. sunt ar- 
ticulate cu ajutorul unor urechi de ftxare 
3, niste bra^e cardanice inferioare 4. 
ccrespunzatoare fiecarei rote dintate 1. 
ce pot fi. de exemptu Tn numar de sase. 
Brafeie cardanice inferioare 4 sunt pre- 
vazute cu niste elemente taietoare a 
care devin active Tn pozitia de lucru a sa- 
pei. 

Partea superioara a bratelor car- 
-danice-infe ri oa re 4 sustme un fus cardan - 



5, ce se efta dispus Tntr-o rote largfcoare 
G, nurnarul roletor largtoare 6 fiind egaJ 
cu nurnarul bratelor cardanice inferioare 
4. La extremitatea superioara a fusului 
cardan 5, este montat un brat cardanic 
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superior 7 a carui parte superioara aste 
fixati pe extremtetea unui arc elicoidal 
8 de tracthine. ce Ihconjoarfi tubul 2 de 
spSlare si ghidare. Arcul elicoidal 8per- 
mite, prin revenirea sa, la iesirea sapei 
expandabile dintro gamftura de prajrni 
9, prin care a tost rntrodusa la talpa son- 
del, axpandarea sapei si aducerea bra- 
telor cardanice inferioare 4 si bratelor 
cardanice superioare 5. In poztae orizon- 
tafa. ilustrata Ih fig. 2 . 
! La partea auperioarfi a tubului 2 

de spalare si ghkJaro, este dispus un 
cenfinor 10. ce asigurs pozioa optima a 
sapei fats de axul aondei si fe^ de 
. pere^fi garniturii de prSjini 9. deaaupra 

•j se afla un risteg cu biia 11. at un 

niplu 12, ce serveste, drept cap de prin- 
dere la extrsgerea mecanicfi a sapei ex- 
pandabile, cu cablu si rac de prindere. 
Gamrcura de prfijtni 9 msi cu- 
! prtnde la partea inferioara un ski 13. 

pentru facilttarea extragerii sapei exparv 
dabife si un dop de cauciuc 14 pentru 
mentinerea unghiuhji activ al bratelor 
cardanice inferioare 4 at bre?de carda- 
nice superioare 5. 
j Oupfl introducerea sapei de foraj 

I expandabile la talpa sondeJ r se deschide 

! t&frea la sonda si cu sonds Ih echiUbru 

hidrodinamic, se ridica circa 2 . 3 rn, de 
pe talpa sondei, garnrtura de prSjini 9, 
ce poate fi de drmensiunl 5 1/2 in., 
pentru degajarea sapei de foraj expan- 
dabile. Se reia circulatia, cu una din 
pompe urmarind presiunile. Se executfi 
apasarea pe sapa prin angajarea siuiui 
13 pe bratele cardanice superioare su- 
perioare 7. Se trace usor la turatle de 
j regjm, apfisare si drcutatie si se fine tot 

timpul sonda sub observatie. La eons- 
tatarea uzurii roletor sapei. se proce- 
deazfi la extragerea sapei prin circutape 



4 

fluid de circulate, operate se executa 
mecanic cu ejutorul raculut cu cablu. 
Inaintarea la talpa sondei presu- 
5 pune exercfcarea unei apasart pe sapa 
ce sa reafizeaza prin prajinile de foraj 
care sunt supuse la flambaj si la conaune 
impusa de reastenta rocii. Pentru a se 
dimtnua efeccul flembarii Tntre sapa 

10 expandabila si prapni. se interpun pra- 
jmlle grele care Drebuie sa echivaleze cu 
greutatea lor. tocmai vaJoarea apesanl 
pe sapa. De asemenea, se are Tn vedere 
ca trecertle de la o sectiune la alta sa nu 

1S fie brusc executate, pentru a se evita 
pericoluJ ruperii prin oboseaifi a oar- 
niturii. 

Revet) dtcare 

Sapa de foraj. expandabila. preva- 
zuta cu role dintate. fixate la capStuI 
unui tub de spalare si ghidare. carao 
terizata prin aceea ca este prevezuta 

as cu niste urechi de fixare [3). dispuse pe 
tubul (2} de spalare si ghidare. pe care 
sunt articulate niste orate cardanice 
inferioare (4), cxirespunzatoare fiecarei 
role dintate (1), prevazute cu niste ele- 

3o mente tSietoare la), iar la partea supe- 
rioara a Hecarui brat cardanic inferior 
[A], este fixat un fus cardan (5) ce se 
aflfi Tn inberrorul unei role largttoare [6), 
la extremttatea caruia, este moncat un 

as b( J* cardanic superior (7) fixac la randul 
sau, la partea superioarS, pe extremi- 
tacea unui arc elicoidal (8). ce Tncon- 
joara mbul (2) de spalare si ghidare. 
arcul elicoidal (8) asigurand expandarea 

40 de for a| 9» aducerea bra^efor car- 

danice infenoare si superioare (4 si 5) Tn 
pozrtie orizontalS, la iesirea din extremi- 
tatea garniturii de prfijtni [9). 
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154] EXPANDABLE DRILLING HOE 



[57] Summary: the patent refers to an expandable drilling 
hoe, used for drilling inside the wells meant for fluids, in 
mining and other industrial work. The expandable drilling 
hoe ensures the introduction of the cutting parts into the 
bottom of the well and their activation without pulling out 
the unit, due to the fact that it consists of several dented 
rolls [1], each at the end of a washing and guiding tube [2]. 
At the lower end of the washing and guiding tube [2], there 
are some fastening handles [3], on which are installed 
lower gimbal joint arms [4], corresponding to reach dented 
roll [1]. Each lower gimbal joint arm [4] is fixed into a 
gimbal joint shaft [5] which is located inside an 
enlargement roll [6], at the end of which is installed an 
upper gimbal joint arm [7]. The upper gimbal joint arm [7] 
is attached onto a helicoidal spring [8], which ensures the 
expansion of the drilling hoe. 



[figure] 



Claims: 1 

Figures: 3 

— Figrr 
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The patent refers to an expandable drilling 
hoe, used for drilling inside the wells meant for 
fluids, in mining and other industrial work. 

We are familiar with a drilling hoe with 
multiple rolls consisting of enlargement, 
absorption, guidance and dirt collection sub- 
components. 

The enlargement sub-component includes an 
upper flange which provides a coupling with the 
drilling unit and which is joined to a lower 
flange through a tubular body and some ribs. 
Peripheral cogs, as well as some supports to 
which are attached some intermediary cogs, are 
fastened to the lower flange. Sub-components 
used for displacing rocks are attached to the 
intermediary cogs. A tubular shaft, attached to a 
flange containing an absorption pipe, is mounted 
on the tubular body, through radial-axial 
bearings. 

The absorption sub-component is solidly 
attached to an enlargement sub-component. 
The guidance and collection sub-component 
contains a tubular body, to the edge of which is 
attached a trunk-conic platform with its larger 
base pointing upward, into which are drilled 
circulation holes. 

To the tubular body and the platform are 
attached some ribs and inside the body is 
mounted, through radial-axial bearings, a tubular 
shaft, having one end attached to a lower flange 
of the absorption sub-component with the help of 
some positioning pegs. Between the body and 
the shaft, there is a circular space full of 
lubricant, sealed from the outside through 
circular gaskets. 

The expandable drilling hoe, according to 
the patent, ensures the introduction of the cutting 
parts into the bottom of the well and their 
replacement, when used, without extracting the 
beam pump rig unit, due to the fact that it is 
provided with fastening handles, attached to the 
washing and guiding tube, on which are installed 
some lower gimbal joint arms, corresponding to 



each dented roll, pro\ade~d^itrTcurting partsTOn" 
the upper portion of each lower gimbal joint arm, 
a gimbal joint shaft is fixed, which is located 
inside an enlargement roll, at the end of which is 
mounted an upper gimbal joint arm, the upper 
portion of which is attached, in turn, to the edge 
of a helicoidal spring which surrounds the 
washing and guiding tube. The helicoidal spring 



provides the expansion of the drilling hoe and 
brings the lower and upper gimbal joint arms 
into a horizontal position, at the open end of the 
beam pump rig unit. 
5 The use of the patent generates the 

following benefits: 

- reducing the large number of runs 
performed in order to operate the replacement of 
the hoes; 

10 - increased operating safety; 

- reducing drilling costs. 

We provide below an example of 
implementing the patent in connection with fig. 
1-3, which represent: 
15 - fig. 1, vertical view through the 

expandable drilling hoe found inside the beam 
pump rig unit 

- fig. 2, vertical view through the 
expandable drilling hoe in fig. 1, in a working 

20 position; 

- fig. 3, front view, from the bottom up, of 
the expandable drilling hoe in fig. 2. 

The expandable drilling hoe, according to 
the patent consists of dented rolls 1, attached to 
25 the lower end of a washing and guiding tube 2. 
Some lower gimbal joint arms 4, corresponding 
to each dented roll 1, are installed with the help 
of fastening handles 3 on washing and guiding 
tube 2. There can be, for instance, six of them 
30 The lower gimbal joint arms 4 are provided with 
cutting parts which become active in the hoe's 
working position. 

The upper portion of the lower gimbal joint 
arms 4 supports a gimbal joint shaft 5 which is 
35 located inside an enlargement roll 6. The number 
of enlarging rolls 6 is equal to the number of 
lower gimbal joint arms 4. Upper gimbal joint 
arm 7 is mounted at the upper edge of the gimbal 
joint shaft 5. The top part of this arm is attached 
40 to the edge of a traction helicoidal spring 8, 
which surrounds washing and guiding tube 2. 
Helicoidal spring 8 allows, when it reverts to its 
initial position, for the expandable hoe to be 
-expelled from the beam pump rig-unit-9,-through 



45 which it was introduced into the bottom of the 
well, and for the lower gimbal joint arms 4 and 
upper gimbal joint arms 5 to be brought to the 
horizontal position shown in fig. 2. 

On the upper edge of the washing and 
50 guiding tube 2, is installed a centering device 10, 
which provides the optimum position of the hoe 
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with respect to the axis of the well and the walls 
of the beam pump rig unit 9, above which is 
located a ball and seat 11 and a nipple 12 which 
is used as a gripping end in case of mechanical 
extraction of the expandable hoe with a cable 
and a claw coupling. 

The beam pump rig unit 9 also includes, on 
its bottom part, a casing shoe 13, which 
facilitates the extraction of the expandable hoe 
and a rubber stopper 14 which maintains the 
active angle of the lower gimbal joint arms 4 and 
upper gimbal joint arms 5. 

After the expandable hoe is introduced into 
the bottom of the well, the end of the well is 
opened and with the well in a hydro-dynamic 
balance, the beam pump rig unit 9, which can 
have the size of 5'/* in, is lifted about 2 to 3 
meters off the bottom of the well, in order to 
release the expandable drilling hoe. The 
operation is resumed, with one of the pumps 
following the pressures. The hoe is pressed on by 
applying casing shoe 13 to the upper gimbal joint 
arms 7. We slowly shift to standard rotation, 
pressure and operation and the well is maintained 
under constant observation. Upon finding that 
the rolls of the hoe are worn out, we proceed to 
extracting the hoe through a reverse run or, in 
case the well is losing operating fluid, the 
operation is performed manually, with the help 
of the cabled claw coupling. 

Advancing to the bottom of the well 
supposes pressing on the hoe, which is done 
through the beam pump units which are subject 



4 

to burning and torsion imposed by the resistance 
of the rock. In order to reduce the impact of the 
burning between the expandable hoe and the 
beam pump units, heavy beam pump units are 

5 interposed, which have to be equivalent to their 
weight, precisely the value of the pressure 
exerted on the hoe. Changes from one type of 
action to another are also monitored so that they 
are not performed abruptly, in order to avoid the 

»0 danger of breaking the unit through tear. 



Claims 

15 The expandable drilling hoe provided with 

dented rolls, attached to the end of a washing and 
guiding tube, characterized by its fastening 
handles [3] attached to a washing and guiding 
tube [2], on which are installed some lower 

20 gimbal joint arms [4], corresponding to each 
dented roll [1], equipped with cutting parts [a]. 
The upper portion of each lower gimbal joint 
arm [4] is fixed to a gimbal joint shaft [5] which 
is located inside an enlargement roll [6] at the 

25 end of which is mounted an upper gimbal joint 
arm [7], the upper portion of which is in turn 
fixed to the edge of a heiicoidal spring [8] which 
surrounds the washing and guiding tube [2]. The 
heiicoidal spring [8] provides the expansion of 

30 the drilling hoe and brings the upper and lower 
gimbal joint arms [4 and 5] into a horizontal 
position at the open end of the beam pump rig 
unit [9]. 
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Fig.l 
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[figure] 



Fig. 2 
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Fig. 3 
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